ABSTRACT
INTRODUCTION
n recent years the literature has become increasing interested in socially responsible investment (SRI) opportunities, while SRI funds are also rapidly growing in popularity. SRI involves a decision-making process based on corporate social responsibility (CSR) standards that integrate social, environmental, and ethical dimensions. SRI follows conventional financial theory, incorporating a filter which excludes assets considered as non-responsible (alcohol, tobacco, gambling, defense, etc.).
The question of SRI performance is of particular interest as it can help us to understand portfolio management concepts such as investor utility and decision-making. For instance, Bollen (2007) analyses the utility function for SRI investors based on a multi-attribute function that encompasses ethical values. Renneboog et al. (2008a) commented on this model by questioning whether investors are willing to pay for CSR and whether CSR is incorporated into the share prices. Arguments defending CSR performance are multiple and are generally linked to stakeholder theory. In fact, CSR is considered to reduce the cost of conflict (Heal, 2005) , attract the best workers (Fishman et al., 2006) and increase a firm's value through higher prices combined with lower output (Allen et al., 2007) . Others argue that organizations implement CSR strategies because of pressure from environmental or social lobbyists (Baron, 2001 ). Barnea and Rubin (2010) also analyzed the motivations behind CSR strategies and showed that managers may be looking to improve their reputation and thus contribute to higher agency costs. In terms of empirical performance evaluation, Orlitzky et al. (2003) used a meta-analysis of 52 studies to show that CSR is related to past and future financial performance. Klassen and McLaughlin (1996) , on the other hand, published empirical findings that identified significant positive abnormal returns after firms won awards based on their social or environmental performance. SRI needs to be understood in the context of portfolio management. The efficient market hypothesis provides a framework to understand the likelihood that SRI outperforms conventional investments. The basic The literature also contains some papers that focus on the risk-return associated with SRI equity indexes. These studies are interesting because they are based on a general analysis of the market and not on the performance of funds whose management is sometimes opaque. Most of the papers in this field conclude that SRI index performance is very similar to conventional indexes (Sauer, 1997; DiBartolomeo & Kurtz, 1999) and that investors do not need to pay to follow their values and beliefs. However, Statman (2006) proved that DSI returns (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) were generally higher than those of the S&P 500 Index, but were non-significant after taking the level of risk into account. Collison et al. (2008) evaluated the performance of the FTSE4Good indexes and concluded that they outperformed the conventional benchmarks (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) . The authors also argued that most of these results were due to risk differences between the FTSE4Good indices and the conventional benchmarks.
It appeared to us that risk evaluation was one of the main issues in the literature SRI. In this paper, we focus on estimating the level of risk supported by SRI compared to conventional investments. The efficient market hypothesis argues that SRI performance should be lower than conventional investments, while stakeholder concepts postulate that SRI should experience a lower level of risk given its selection of firms with strict CSR policies. Moreover, CSR is more likely to create financial value due to higher returns or lower volatility (Bollen, 2007) .
To evaluate the risk of SRI, we applied an asymmetric BEKK GARCH model which provides a measure of conditional volatilities. To this end, we applied the model to 3 different zones, the US, Europe, and Asia Pacific, to obtain an international perspective using sustainable indexes compared to conventional ones. Our paper is organized as follows. Section 2 develops our model used to evaluate SRI performance. Section 3 describes our data and comments on our results. Section 4 concludes.
METHODOLOGY

Conditional CAPM Model
To evaluate the relationship between financial asset risk and return, the Capital Asset Pricing Model (CAPM) developed by Sharpe (1966) is certainly the most popular. The simple CAPM equation can be written as: The empirical CAPM equation is as follows:
Numerous empirical studies have evaluated the relevance of CAPM, which analyses stock and portfolio returns only on β measure relatively to market index. In fact, this model is based on the assumption that the investors share the same expectations with regard to distribution characteristics (Jagannathan & Wang, 1996) . These studies (Engle, 1982; Bollerslev, 1986) show that return distribution varies over time. Bollerslev et al. (1988) tested the standard CAPM model for several financial indexes with findings in favor of beta variability. In this respect, the main accepted idea is that investors still share identical expectations of moments of first and second orders, but these moments are conditional on the information at time t.
This model is called the Conditional CAPM and its simple version can be written as:
The empirical Conditional CAPM equation is as follows:  is conditional on the time variation and can be written as:
To estimate the Conditional CAPM, we used a multivariate GARCH model.
Asymmetric BEKK GARCH Model
As mentioned above, there is empirical evidence that financial time series volatilities are not constant but instead are time-varying. They can be modeled by multivariate GARCH models. These models have been used in many fields, as in the study by Fatoum et al. (2014) which analyzed the characteristics of risk premiums in emerging markets and the study by Nikkinen et al. (2013) which examined the transmission of the US subprime crisis across the BRIC financial markets. This allows us to consider non-Gaussian returns, such as yields following a conditional Gaussian distribution. The BEKK GARCH model has been presented and analyzed in detail by Engle and Kroner (1995) . Like BEKK GARCH models, multivariate GARCH with a "diagonal-vector" form provide us with a tool to estimate time-varying correlations. We applied an asymmetric BEKK GARCH model which enables us to consider the level of asymmetry in the returns; i.e., the fact that stock market volatility increases more after a negative shock than after a positive shock of the same size.
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The Clute Institute Thus, we consider: Kroner and Ng (1998) developed an extension of the BEKK model to take into account the fact that stock variance and covariance tend to rise more in response to negative shocks (bad news) than positive ones (good news). The asymmetric model is the same as the BEKK model, except for the covariance-variance matrix, which is defined as follows:
where D is a (d*d)-dimensional parameter and ζt is the asymmetric term, the variable ζt is defined as εt if εt is negative and zero if not. These terms allow us to capture the asymmetric property of the time-varying variancecovariance.
The quasi-maximum likelihood estimation (QML) by Bollerslev and Wooldridge (1992) respectively the conditional volatilities of the global portfolio market and the conditional covariance between asset i and the global portfolio market.
DATA AND DESCRIPTIVE STATISTICS
We applied an asymmetric BEKK GARCH model on 3 different geographies zones, the USA, Europe, and Asia Pacific, to obtain an international perspective using sustainable indexes, respectively, Dow Jones Sustainability United States Index, Dow Jones Sustainability Europe Index, Dow Jones Sustainability Asia/Pacific Index compared to conventional indexes, namely, Dow Jones Industrial Average, Dow Jones Europe Index, and Dow Jones Asia/Pacific Index. We estimated our model using weekly data from January 2004 to November 2013. Empirically, our model used the Dow Jones Global Total Stock Market Index and the US 3-month treasury bill bonds respectively for R m and R f .
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The Clute Institute The mean returns of the six indices are positive. The USA exhibits the lowest standard deviation for the standard and sustainable indices while the Dow Jones Europe has the highest standard deviation. The European debt crisis can help to explain this result. Skewness measures the probability distribution asymmetry; negative values for the six indices indicate that data are skewed left, and positive excess kurtosis means that the distribution has fatter tails than a normal distribution. Figure 1 shows the conditional volatility of conventional and sustainable indexes for the following regions: the USA, Europe, and Asia Pacific. It may be noted that conditional volatilities of sustainable and standard indexes follow the same trend, with higher levels for the standard indexes except in the Asia Pacific region. Moreover, the financial crisis of 2008 is clearly visible in the data with a high level of volatility. This confirms the findings in the literature which suggest that, in the long term, ISR should exhibit less specific risk than traditional investments. Figure 2 displays both sustainable and conventional time-varying betas for our 3 study regions. It shows very distinctive beta variability, justifying our decision to apply a conditional CAPM.
EMPIRICAL RESULTS
We studied the evolution of time-varying risk premiums and, to this end, performed an analysis of the conditional betas. Table 5 shows the asymmetric parameters and the significance of our results. We found that, for all the indexes, varying risk premiums experience negative levels in times of crisis. The results highlight the large losses incurred on the Dow Jones Global Total Stock Market Index.
More precisely, for the USA, we note that conditional betas from the Dow Jones Industrial Average operated at very similar levels between 2004 and 2011. Sustainable conditional betas are more volatile. Standard betas are always higher than sustainable ones and the spread between them is not stable. It was particularly wide in the sub period 2007-2011, as illustrated in Table 1 . These results can be explained by the conditional volatility peak encountered during the crisis, as shown in Figure 1 . This does not have a general impact on sustainable stocks which experience low betas. Concerning the US risk premiums for the entire sample, their level is positive in sub-periods 1 and 3 and negative in sub-period 2, which was characterized by the subprime crisis. In general, a negative risk premium occurs when a risk-free asset pays a higher premium than a risky one. Risk premium yields are almost always positive, but in some cases, fluctuations in the market induce negative risk premiums. In the first sub-period, the varying risk premium is slightly higher for the standard index (0.0017 vs 0.0016) which shows that investors demand a higher remuneration for this type of investment compared to the CSR sector. We may note that in the last period (post-crisis period), levels of varying risk premiums were higher for both categories of indexes, which suggests that the crisis altered the general behavior of investors to some extent. However, sustainable risk premiums increased less than conventional ones. This indicates that investors are increasingly sensitive to ISR, and consider CSR as a distinguishing criterion for their portfolio selection.
Regarding Europe, conditional betas from the Dow Jones Europe Index were more aggressive (> 1 in sub periods 1 and 3) than the sustainable index (< 1 in sub period 1 and 3) over the entire period. Average conditional betas decreased for both the Dow Jones Sustainability Europe Index and the Dow Jones Europe Index in 2013 compared to 2004, but the sustainable index decreased to a lesser degree, which led to higher spreads in the postcrisis sub-period compared to the pre-crisis one. On the other hand, varying risk premiums increased for both indexes in 2013 compared to 2004. This increase is more or less the same for the Dow Jones Europe Index and the Dow Jones Sustainability Europe Index (approximately 0,005) as shown in Table 3 . The stability of the results suggests that the crisis had no impact on investor behavior with respect to their distinctive criterion, inciting them to choose between CSR and conventional companies.
Results from the Asia Pacific region in terms of conditional betas and the level of varying risk premiums are not very different from those of the other areas we studied. In general, the average conditional betas of the Dow Jones Asia/Pacific Index are, for each period, higher than those of the Dow Jones Sustainability Asia/Pacific Index. The crisis did not change this trend. Compared to the USA, the levels of mean betas and risk premium are much 
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The Clute Institute higher, even if the crisis led to a narrower spread. Compared to Europe, sustainable betas remain higher while standard betas are lower, which shows that investors on the Asian Pacific sustainable market still consider ISR to be safer, but are less sensitive to the issue than investors from the European market. Indeed, investors demand additional compensation for investing in CSR firms in Asia Pacific compared to Europe. This can be explained by the fact that SRI assets in this region represent less than 1% of total SRI assets in the world, 1 and that there is a relative lack of information regarding such stocks.
Generally speaking, our results indicate lower systematic risk of sustainable indexes in the USA, Europe, and the Asia Pacific region. As mentioned above, our study findings are consistent with the major results in the literature on CSR which, in general, suggest a reduction in risk because of their relation with stakeholder principles. These results are consequently not consistent with Renneboog et al. (2008b) .
Thus, for now, investing in Asia Pacific CSR remains less risky than investing in the conventional market. However, the risk difference is lower than for the USA and Europe. We cannot consider that this is due to a higher degree of market efficiency compared to the American and European markets. On the contrary, the findings may be explained by the lower level of investor interest in Asian Pacific CSR firms as local investors are less sensitive to the issue and companies are less inclined to communicate on CSR principals. In our view, the basis of organizations is trust and investors may not consider CSR trustworthy enough to invest massively in them as they do with conventional companies.
In the period of crisis from 08/2007 to 08/2011, the results show the same trend as in the rest of the sample. In Europe, where the conventional index is the most aggressive in our sample, investors appear to keep the same motivation and level of rationality when they make strategic portfolio decisions about SRI. Europe seems to be a precursor for SRI and the USA has followed the trend. The crisis has altered investment choice criteria to some extent as the level of conditional betas shows that the market makes a clearer distinction between conventional and sustainable investment. 
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The Clute Institute Finally, Table 5 presents our results related to the asymmetry of our data. The parameters A ii and A ij respectively measure the effect of shocks on own index volatility and the effect of market index i's shock on index j's volatility. The latter parameter allows us to measure the linkages between index i and market j. All the ARCH coefficients (A 11 and A 22 ) are significantly different from zero, implying volatility clustering. On average, the parameter values of conventional indexes are higher than the parameters of sustainable indexes. This result indicates that market shocks have a greater impact on conventional index volatility than on SRI index volatility. Parameters D ii and D ij measure the additional effects of negative past returns or leverage effect, while parameters D 11 and D 22 are significantly different from zero, even at 1% level for all regional indexes except for the DJ Europe Sustainable. The asymmetric effect is more significant for the conventional indexes (e.g., D 11 = 0.3947 for DJ Asia Pacific) than for sustainable indexes (e.g., D11 = 0.314873 for DJ Asia Pacific Sustainable). Parameters B ii and B ij respectively measure the own past volatility effect on their conditional variance, and the effects of past volatility of market index i on index j's conditional variance. Parameters B 11 and B 22 are all positive and significantly different from zero, even at a 1% significance level. The parameter values approach the value of 1, which means that the conditional volatility of the regional indexes and the global market index are persistent.
CONCLUSION
In this paper, we studied socially responsible investment (SRI). More specifically, we conducted a comparative study with standard indexes using a conditional CAPM model. We used an asymetric bivariate GARCH model (BEKK GARCH (1,1)) to estimate the conditional betas and the varying risk premiums. Our results show that each of the three regions we studied has its own specificity. The USA was considerably affected by the subprime crisis. In fact, the crisis changed investment choice criteria to some extent as the level of conditional betas shows that the market now makes a greater distinction between conventional and sustainable investment. In Europe, SRI criteria is still considered by investors as a less risky kind of investment, even if the crisis had a major impact on the level of betas and risk premium. Finally, in Asia Pacific, where markets are evolving and the corporate socially responsible (CSR) industry is less developed, our results show that the sustainable index experienced far lower systematic risk and risk premiums during the whole test period, without being impacted by the international financial crisis. Our findings suggest that the asymmetric effect is more significant for conventional indexes than for sustainable ones.
